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Description 

This invention relates to surgical fastener apply- 
ing apparatus, and more particularly to surgical fas- 
tener applying apparatus of the type that applies 5 
surgical fasteners to body tissue clamped between 
relatively movable fastener holding and anvil parts of 
the apparatus. 

Several types of surgical fastener applying instru- 
ments are known for applying surgical fasteners to 10 
body tissue clamped between relatively movable fas- 
tener holding and anvil parts of the apparatus. See, for 
example, Hirsch et al. U.S. patent 3,275,21 1 . The sur- 
gical fasteners may be either metal staples as shown 
In the Hirsch et al. patent, or they may be non-metallic 15 
resinous materials as shown, for example, in Green 
U.S. patent 4,402,445. In the case of metal staples, 
the staple legs are typically driven through the tissue 
and clinched by the anvil to secure the staples in the 
tissue. In the case of non-metallic fasteners, each fas- 20 
tenermay initially consist of two separate parts : a fas- 
tener part disposed in the fastener holding part of the 
apparatus, and a retainer part disposed in the anvil 
part of the apparatus. The leg or legs of the fastener 
parts are driven through the tissue and interlock with 25 
the retainer parts to secure the fasteners in the tissue. 
Although most metal surgical staples are biologically 
inert and therefore remain permanently in the body, 
biologically absorbable metal surgical staples are 
known. Surgical fasteners of non-metallic resinous 30 
materials can also be made either biologically absorb- 
able or non-absorbable. 

The type or form of the fasteners employed forms 
no part of the present invention. As used herein, the 
term "surgical fastener" is generic to ail of the above- 35 
mentioned fastener types. SimBarly, the terms "fas- 
tener holding part" and "anvil part" are also used 
generically herein. 

In most of the known instruments for applying sur- 
gical fasteners to tissue clamped between the fas- 40 
tener holding and anvil parts of the instrument, the 
distal fastener applying assembly (which includes the 
fastener holding and anvil parts) of the instrument is 
rigidly connected to the proximal actuator portion of 
the instrument This is true, for example, of the instru- 4$ 
ments shown in the above-mentioned Hirsch et al. 
and Green patents. 

Recently, however, there has been increasing 
interest in instruments in which the connection bet- 
ween the fastener applying assembly and the actuator so 
assembly is not completely rigid. For example, Noiles 
et al.U.S. patent 4,473,077 shows a surgical stapler 
in which the shaft assembly connected between the 
fastener applying and actuator assemblies is trans- 
versely, flexible in one plane (i.e M the plane of the ss 
paper in Noiles et al. Figure 5). This may be a desir- 
able feature in an instrument of the type shown by 
Noiles et al. which is intended for insertion into a tubu- 



lar body organ. In such applications, the flexible shaft 
of the instrument conforms to the curvature of the sur- 
rounding body organ. However, in instruments which 
are not usually supported by surrounding body struc- 
tures (e.g. instruments of the type shown in the above- 
mentioned Hirsch et al. and Green patents), 
excessive flexibility in the instrument between the fas- 
tener applying and actuator assemblies may mean 
that the location of the fastener applying assembly 
cannot be controlled from the actuator assembly and 
that each of these assemblies must be separately 
supported during placement of the instrument relative 
to the tissue to be fastened. This may mean that two 
people are required to handle the instrument during 
placement and removal. 

FR-A-2542188 discloses a surgical fastener 
applying apparatus with a shaft connecting a proximal 
actuator assembly to a distal applying assembly 
which is rotatable on the shaft 

Reference is made under EPC Article 54(3) to 
EP-A-G198874, and to its predecessor publication 
WO 86/02255, which is a patent application which 
designates in the present application. For GB, how- 
ever, no European patent is requested. The WO docu- 
ment discloses in its Figure 1 a surgical fastener 
applying apparatus which ailows rotation of an apply- 
ing assembly about the longitudinal axis of its shaft 
assembly, and about two further rotational axes ortho- 
gonal to the shaft axis. 

In view of the foregoing, it is an object of this 
invention to provide surgical fastener applying 
apparatus of the type described above in which the 
fastener applying assembly is not rigidly connected to 
the actuator assembly, but in which the location of the 
fastener applying assembly can be substantially con- 
trolled from the actuator assembly. 

It is another object of this invention to provide sur- 
gical fastener applying apparatus of the type des- 
cribed above in which the fastener applying assembly 
is not rigidly connected to the actuator assembly, but 
in which the fastener applying assembly can be com- 
pletely controlled from the actuator assembly with the 
fastener applying assembly In any position relative to 
the actuator assembly. 

SUMMARY OF THE INVENTION 

These and other objects of the invention are 
accomplished in accordance with the principles of the 
invention by providing surgical fastener applying 
apparatus in which the fastener applying assembly is 
connected to the actuator assembly by a longitudinal 
shaft assembly including an articulation for allowing 
rotation of the fastener applying assembly relative to 
the actuator assembly about an axis which Is trans- 
verse to the longitudinal axis of the shaft assembly. 
The shaft assembly is operative in any rotational posi- 
tion of the articulation to transmit from the actuator 
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assembly to the fastener applying assembly the for- 
ces and motions ("work") necessary to operate the 
fastener applying assembly. The shaft assembly is 
also preferably rig id about ali other axes parallel to the 
axis of rotation of the above-described articulation. s 

In the preferred embodiment, multi-position 
detent means are associated with the articulation to 
releasably retain the articulation in any of a plurality 
of rotational positions. Locking means may also be 
provided to lock the articulation in any of a plurality of 10 
rotational positions. Stop means may also be 
associated with the articulation to confine the articu- 
lation to a predetermined rotational range. Both the 
tissue clamping operation and the fastener applying 
operation are preferably completely controlled from 15 
the actuator assembly, and the necessary work is 
preferably transmitted from the actuator assembly to 
the fastener applying assembly by shaft assembly 
members which are proximally movable tension force 
transmitting members. These members are prefer- 20 
ably transversely flexible adjacent to the articulation, 
and pass through the articulation along axes which 
are coincident with the axis of rotation of the articu- 
lation. The fastener applying part of the apparatus is 
preferably mounted at a fixed distance from the main 25 
body of the actuator assembly, and the anvil part is 
mounted so that it moves toward the fastener holding 
part In response to appropriate operation of the 
actuator assembly. 

If desired, the shaft assembly may also include a 30 
second articulation for allowing rotation of the fas- 
tener applying assembly relative to the actuator 
assembly about the longitudinal axis of the shaft 
assembly. As in the case of the first articulation, the 
shaft assembly is operative In any rotational position 35 
of the second articulation to transmit from the actuator 
assembly to the fastener applying assembly the work 
necessary to operate the fastener applying assembly. 
Any or all of detent means, locking means, and stop 
means may be associated with the second articulation 40 
in a manner similar to the association of such ele- 
ments with the first articulation. 

Further features of the invention, its nature and 
various advantages will be more apparent from the 
accompanying drawings and the following detailed 45 
description of the invention. 

Brief Description of the Drawings 

Figure 1 is a perspective view of an illustrative so 
embodiment of the surgical fastener applying 
apparatus of this invention. 
Figure 2 is a partly sectional elevational view of 
the apparatus of Figure 1 showing an initial stage 
in the operating cycle of that apparatus. 55 
Figures 3 and 4 are views simitar to Figure 2 
showing successive stages in the operating cycle 
of the apparatus of Figure 1. 



Figure 5 is a partly exploded perspective view of 
the apparatus of Figure 1 In the condition shown 
in Figure 2. 

Figure 6 is a partly-exploded perspective view of 
the distal portion of the apparatus of Figure 1. 
Figure 7 is a fragmentary perspective view of the 
distal portion of the apparatus of Figure 1. 
Figure 8 is a further exploded perspective view of 
the distal portion of the apparatus of Figure 1. 
Figure 9 is a partly sectional elevational view of 
the distal portion of the apparatus of Figure 1 in 
the condition shown in Figure 2. 
Figures 10-13 are views simflar to Figure 9 show- 
ing successive stages in the operating cycle of 
the apparatus of Figure 1. Figures 10 and 11 
show the same operating cycle stages as are 
shown in Figures 3 and 4, respectively. 
Figure 14 is a sectional view taken along the line 

14- 14 in Figure 10. 

Figure 15 is a sectional view taken along the line 

15- 15 in Figure 12. 

Figure 16 is an exploded perspective view of the 
intermediate portion of the apparatus of Figure 1. 
Figure 17 is a partly sectional elevational view of 
the intermediate portion of the apparatus of Fig- 
ure 1. 

Figure 18 is a view similar to Figure 17 showing 
a different operating condition of the apparatus of 
Figure 1. 

Figure 1 9 is a partly sectional bottom plan view of 
the intermediate portion of the apparatus of Fig- 
ure 1 in the condition shown in Figure 17. 
Figure 20 is a sectional view taken along the line 
20-20 in Figure 17. 

Figure 21 is a bottom plan view of the distal por- 
tion of the apparatus of Figure 1. 

Detailed Description of the Invention 

I. Overall Construction and Operation 

As shown In Figure 1, an illustrative embodiment 
of the surgical fastener applying apparatus or instru- 
ment 10 of this invention includes proximal actuator 
assembly 20, distal fastener applying assembly 200, 
and intermediate shaft assembly 100. 

Fastener applying assembly 200 includes 
proximal fastener holding part 210 which is mounted 
on the distal end of shaft assembly 100 for rotation by 
hand about axis 112, the rotational axis of first articu- 
lation 110. It should be noted that axis 112 is trans- 
verse to the longitudinal axis 102 of shaft assembly 
100. In particular, axis 112 Is perpendicular to axis 
102, although that is not necessarily the case. It 
should also be noted that axis 112 is parallel to the 
longitudinal axis of fastener holding part 210, 
although again that is not necessarily the case. Articu- 
lation 110 allows fastener applying assembly 200 to 
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be moved to any rotational position about axis 112 
within the limits indicated by the ends of double-hea- 
ded arrow 114 in Figure 1. In the depicted embodi- 
ment, fastener holding assembly 200 can be rotated 
approximately90°toeithersideofaxis 102 (total rota- s 
tion approximately 1 80°). 

Shaft assembly 100 also Includes a second 
articulation 140, the components of which are best 
seen in Figures 16-20 and which is described in gre- 
ater detail below. In general, articulation 140 allows 10 
the distal portion (including articulation 110) of shaft 
assembly 100 to be rotated by hand relative to the 
proximal portion of the shaft assembly about longitu- 
dinal axis 102. Thus, articulation 140 allows fastener 
applying assembly 200 to be moved to any rotational 15 
position about axis 102 within the limits indicated by 
the ends of double headed arrow 104 in Figures 1 and 
20. Preferably, actuator assembly 200 can be rotated 
about axis 102 at least about 90° in either direction 
from the position shown in Figure 1 (total rotation at 20 
least about 180°), more preferably approximately 
1 50° in either direction from the position shown in Fig- 
ure 1 (total rotation approximately 300°). 

A U-shaped frame 280 is movably mounted on 
fastener holding part 210. In particular, the proximal 25 
leg 282 of frame 280 is adjacent fastener holding part 
210, while the distal leg 284 of frame 280 is distally 
spaced from fastener holding part 210. Anvil part 290 
is mounted on distal leg 284. 

In use, after fastener applying assembly 200 has 30 
been properly oriented by manual operation of articu- 
lations 110 and 140, tissue 12 to be fastened is 
located between fastener holding part 210 and anvil 
part 290 with those parts spaced apart as shown in 
Figure 2. Clamp actuator 50 is then pivoted down by 35 
hand toward the main body 30 of actuator assembly 
20 as is shown progressively in Figures 3 and 4. This 
causes frame 280 to translate in the proximal direc- 
tion, thereby clamping tissue 12 between fastener 
holding part 210 and anvil part 290. The tissue can 40 
now be fastened. This is accomplished by manually 
pivoting safety latch 60 down to the dotted line posi- 
tion shown in Figure 4 and manually pivoting fastener 
actuator 70 back toward the dotted line position also 
shown in Figure 4. This causes fastener holding part 45 
210 to drive a plurality of surgical fastener parts 212 
(Figures 9-13 and 15) from fastener holding part 210, 
partly through tissue 12, and into interlocking engage- 
ment with retainer parts 214 which are removably 
mounted in anvii part 290. The tissue fastening pro- so 
cedure is now complete and instrument 10 is removed 
from the tissue by manually pivoting clamp actuator 
50 away from main body 30 to cause anvil part 290 to 
move distally away from fastener holding part 210, 
thereby releasing the clamping pressure on the tis- 55 
sue. After use as described above, Instrument 10 is 
discarded. 

Instrument 10 is fully operational in any rotational 



positions of articulations 110 and 140. Articulations 
1 1 0 and 1 40 allow the surgeon to select any of a wide 
range of positions of fastener holding assembly 200 
relative to actuator assembly 20, thereby greatly faci- 
litating placement and use of instrument 10. Except 
for articulations 110 and 140 (and the moving parts 
associated with each of assemblies 20, 100, and 
200), instrument 10 is a rigid structure. For example, 
there is no other axis parallel to axis 112 about which 
instrument 1 0 is flexible to any degree. This fact, com- 
bined with the detent and locking means associated 
with each articulation as described in detail below, 
allows the surgeon to first select the desired relative 
rotational positions of assemblies 20 and 200, and to 
thereafter fully control placement and operation of the 
instrument from the proximal end of the instrument 

Although in the depicted embodiment the tissue 
is fastened by means of two-part interlocking fasten- 
ers which are typically made of a non-metallic resin- 
ous materiai, those skilled in the art will appreciate 
that metal surgical staples could also be used. Simi- 
larly, although depicted instrument 10 is designed to 
be discarded after a single use (thereby allowing the 
hospital to avoid all difficulty and expense associated 
with cleaning, sterilizing, and reloading the instrument 
for reuse), those skilled in the art will also appreciate 
that the apparatus could be made permanent and 
reusable if desired. 

H. Detailed Construction and Operation of Actuator 
Assembly 20 

Considering now the construction and operation 
of actuator assembly 20 in relation to Figures 2-5, 
main body 30 is made up of an interiorframe structure 
32 surrounded by two mirror-image shell members 34 
and 36. Clamp actuator 50 is pivotaily connected to 
main body 30 by means of pivot pin 42. Clamp 
actuator 50 is also pivotaily connected by pivot pin 52 
to one end of toggle link 54. The other end of toggle 
link 54 is pivotaily connected by pivot pin 56 to clamp 
actuator cable anchor 58. Anchor 58 is mounted in 
main body 30 for reciprocal motion parallel to axis 
102. The proximal end of clamp actuator cable 106 is 
fixedly attached to anchor 58. 

When clamp actuator 50 is pivoted down toward 
main body 30 as is shown progressively In Figures 2- 
4, toggle link 54 causes anchor 58 to move in the 
proximal direction. Cable 106 is pulled in the proximal 
direction by anchor 58. Anchor 58 is releasably 
retained in the intermediate rest position shown in Fig- 
ure 3 by engagement of anchor tooth 59 with frame 
step 38. This holds actuator assembly 200 in the posi- 
tion shown in Figure 3 even though the manual pivot- 
ing force has been removed from clamp actuator 50. 
The surgeon is thereby afforded an opportunity to 
inspect and, if necessary, adjust the placement of the 
instrument relative to tissue 12 while the tissue is sub- 
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stantialty enclosed within fastener applying assembly 
200 but before full clamping pressure has been 
applied to the tissue. If desired, the instrument can be 
reopened by lifting up on clamp actuator 50,-thereby 
lifting anchor tooth 59 over step 38. Anchor 58 is also s 
releasably retained In the proximal position shown in 
Figure 4 by virtue of the fact that in that position, pivot 
pin 52 is slightly over center (i.e., slightly below a line 
connecting pivot pins 42 and 56 as viewed in Figure 
4). Once again, the instrument can be reopened from 10 
this position by lifting up on clamp actuator 50. 

Safety latch 60 is pivotally connected to main 
body 30 by pivot pin 44, and fastener actuator 70 is 
pivotally connected to main body 30 by pivot pin 46. 
The proximal end of fastener actuator cable 108 is 15 
fixedly attached to fastener actuator 70. Cable 1 08 is 
pulled in the proximal direction when fastener 
actuator 70 is pivoted as shown in Figure 4. 

III. Detailed Construction and Operation of Shaft 20 
Assembly 100 

The construction of shaft assembly 100 is best 
seen in Figures 16-20. The principal structural mem- 
ber of shaft assembly 100 is tubular member 160 25 
which is fixedly connected adjacent its proximal end 
to the frame structure 32 of actuator assembly 20. 
Cables 106 and 108 pass freely through tube 160. The 
proximal portion of tubular stem member 142 fits into 
the distal end of tube 160 and is rotatabie relative to 30 
tube 160 to provide articulation 140. Cables 106 and 
108 also pass freely through stem 142 into fastener 
holding part 210 which is pivotally mounted on the dis- 
tal end of stem 142 to provide articulation 110. 

Stem 1 42 is retained in tube 1 60 by the projection 35 
of inwardly extending tube shoulders 1 62 into annular 
stem groove 144. Another inwardly extending tube 
shoulder 164 extends into stem groove 146. Groove 
146 is Interrupted on one side by stop member 148. 
Accordingly, stem 142 can rotate in either direction 40 
relative to tube 160 until stop member 148 contacts 
shoulder 164. Elements 148 and 164 therefore coop- 
erate to provide stop means for articulation 140. 

Tube 160 is surrounded by another tubular struc- 
ture including tube 170, collar 180, bushings 184 and 45 
186, thrust ring 188, and locking ring 190. Tube 170 
and locking ring 190 are rotatabie relative to tube 160. 
Collar 180 is prevented from rotating relative to tube 
160 by projection of collar keys 161 into tube keyways 
1 66. Bushings 1 84 and 1 86 are made of a compress- 50 
ible material such as rubber. Thrust ring 188 is made 
of a relatively low friction material such as polytetraf- 
luoroethylene to facilitate rotation of locking ring 190 
relative to elements 180, 184, and 186. Tube 170 Is 
constrained to rotate with stem 142 by virtue of the 55 
projection of stem keys 1 50 Into keyways 1 72 near the 
distal end of tube 170. Arcuate toothed rack 174 adja- 
cent the distal end of tube 170 engages toothed pinion 



segment 116 on fastener holding part 210. Elements 
116 and 170 are concentric with axis 112. Proximal- 
facing teeth 176 on the proximal end of tube 170 
engage distai-faclng teeth 182 on collar 180. The end 
surfaces 178a and 178b of rack 174 respectively 
cooperate with the two side plates 218 of fastener 
holding part 21 0 to stop the pivoting of fastener apply- 
ing assembly 200 about axis 1 12 when assembly 200 
has been pivoted about 90° to either side of axis 102. 
Accordingly, surfaces 178 and plates 218 cooperate 
to provide stop means for articulation 110. 

In the unlocked position, locking ring 190 is 
rotated so that proximally extending teeth 192 extend 
into relatively deep notches 40a in the distal end of 
main body 30. in this position of locking ring 190, 
bushings 184 and 186 are only very lightly compres- 
sed between thrust ring 188 and collar 180. Accord- 
ingly, collar 180 and tube 170 are relatively lightly and 
resiliently urged in the distal direction. Teeth 182 and 
1 76 are therefore only lightly held in engagement with 
one another, and that engagement can be relatively 
easily overcome when fastener applying assembly 
200 is deliberately rotated relative to actuator assem- 
bly 20 about axis 102. However, the engagement of 
teeth 1 82 and 1 76 is sufficient to releasbly hold articu- 
lation 140 in any rotational position in which teeth 182 
and 176 are engaged. Teeth 182 and 176 and their 
associated elements therefore comprise detent 
means for releasably retaining articulation 140 in any 
of a plurality of rotational positions. On the other hand, 
when locking ring 190 is rotated so that teeth 192 are 
displaced from notches 40a (e.g., to relatively shallow 
notches 40b), locking ring 190 is thereby shifted 
somewhat in the distal direction. As a result, bushings 
184 and 186 are more highly compressed, and collar 
1 80 and tube 1 70 are strongly urged in the distal direc- 
tion. This causes teeth 182 and 176 to engage one 
another much more securely, thereby locking articu- 
lation 140 in its current rotational position. 

The above-described structure operates In a 
similar manner in relation to rack 174 and pinion 116. 
When locking ring teeth 192 are aligned with notches 
40a, rack 174 engages pinion 116 only relatively 
lightly, and elements 116 and 174 therefore act as 
detent means for releasably holding articulation 110 
in any of a plurality of rotational positions. When lock- 
ing ring teeth 192 are not aligned with notches 40a, 
rack 174 engages pinion 116 much more securely, 
thereby locking articulation 1 10 in its current position. 

In use, the surgeon typically manually rotates fas- 
tener applying assembly 200 relative to actuator 
assembly 20 about either or both of articulation axes 
1 02 and 1 1 2. Detent elements 1 1 6, 1 74, 1 76, and 1 82 
releasably hold assemblies 20 and 200 in the selected 
relative positions. When the surgeon is satisfied with 
the relative positions of assemblies 20 and 200, the 
surgeon rotates locking ring 190 so that teeth 192 
move from notches 40a to notches 40b, thereby lock- 
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ing articulations 1 10 and 140 in their current positions. 
If further adjustment is required, locking ring 190 can 
be rotated again to align teeth 192 with notches 40a, 
thereby unlocking articulations 110 and 140. 

5 

IV. Detailed Construction and Operation of 
Fastener Applying Assembly 200 

Considering now the detailed construction and 
operation of fastener applying assembly 200 as 10 
shown in Figures 6-15, fastener holding part210 is, as 
has been mentioned, pivotally mounted on the distal 
end of stem 142 to provide articulation 1 10. Movably 
mounted on each side of fastener holding part 210 is 
a frame mounting cam plate 260a or 260b. Each of is 
cam plates 260 is sandwiched between fastener hold- 
ing part 210 and the adjacent lateral side of the 
proximal leg 282 of frame structure 280. Cam plates 
260 are guided for vertical reciprocation relative to 
fastener holding part 210 by projection of cam follow- 20 
eis 262 into cam slots 216 in the sides of fastener 
holding part 210. Frame 280 is positioned in relation 
to fastener holding part 210 by the projection of cam 
followers 286 into cam slots 264 in cam plates 260, by 
the projection of finger 288 between fastener holding 25 
part side plates 218, and by the projection of pin 289 
into slots 220 In plates 218. Frame 280 is resiliently 
urged in the distal direction by prestressed compres- 
sion cofl spring 224 acting between fastener holding 
part 21 0 and frame 280. 30 

Each of cam plates 260 has a finger 266 which 
extends into a vertical opening 222 near the rear of 
fastener holding part 210. Fingers 266 overlap one 
another inside opening 222, and the distal end of 
clamp actuator cable 106 is anchored to the fingers 35 
where they overlap (see Figure 7). Cam plates 260 
are resiliently urged upward relative to fastener hold- 
ing part 210 by prestressed compression coil spring 
226 acting between fingers 266 and a surface of fas- 
tener holding part"21 0. 40 

In order to reach fingers 266, the distal end por- 
tion of cable 106 is redirected approximately 90° by 
the distal end portion of stem 142 from an alignment 
in shaft assembly 100 parallel to axis 102 to an align- 
ment In fastener holding part 21 0 parallel to axis 1 12 45 
(see Figures 7 and 9-13). Accordingly, when clamp 
actuator 50 pulls cable 106 in the proximal direction, 
the distal end of cable 106 pulls cam plates 260 ver- 
tically down relative to fastener holding part 210 as 
shown progressively in Figures 9-12. The presence of so 
pin 289 in slots 220 prevents frame 280 from moving 
downwardly with cam plates 260. Accordingly, cam 
followers 286 are constrained to move up along cam 
slots 264, thereby causing frame 280 to move in the 
proximal direction. Pin 289 moves with frame 280 in 55 
the proximal direction, traversing slots 220. Cam slots 
264 are shaped to cause distal frame leg 284 to first 
pivot into parallelism with the distal face of fastener 

6 



holding part 210, and to then translate proximaily 
toward fastener holding part 210 so that at the end of 
the stroke of clamp actuator 50, the tissue 12 to be 
fastened is clamped between the distal face of fas- 
tener holding part 210 and the parallel proximal face 
of anvil part 290. 

Proper alignment between fastener holding part 
210 and anvil part 290 is facilitated by alignment pin 
230 which automatically extends from fastener hold- 
ing part 210 into anvil part 290 as tissue 12 is clam- 
ped. Alignment pin 230 is reciprocated by pin carrier 
232 which is pivotally mounted on the rear of fastener 
holding part 210. Pin carrier 232 is resiliently biased 
to retract pin 230 in the proximal direction as shown 
in Figure 9 by leaf spring 234. The lower portion of pin 
carrier 232 includes cam follower surfaces 236 which 
are in contact with cam surfaces 268 on the proximal 
edges of cam plates 260. Surfaces 236 and 268 are 
cooperatively shaped to allow spring 234 to proxim- 
aily retract alignment pin 230 when cam plates 260 
are in their uppermost positions, and to pivot pin car- 
rier 232 and thereby distally extend alignment pin 230 
as cam plates 260 are pulled down by cable 106. By 
the time clamp actuator 50 has reached the inter- 
mediate rest position shown in Figure 3 (with tooth 59 
engaging step 38), alignment pin 230 is fully extended 
and has begun to enter anvil aperture 292 as shown 
in figure 10. Accordingly, alignment pin 230 helps to 
confine tissue 12 to the space between fastener hold- 
ing part 210 and anvil part 290 during any instrument 
placement adjustments the surgeon may wish to 
make and during final clamping of the tissue. When 
tissue clamping continues as shown in Figure 11, 
anvil aperture 292 Is pulled farther onto the distal end 
of alignment pin 230, thereby ensuring proper align- 
ment of fastener holding part 210 and anvil part 290. 

After tissue 12 has been clamped as described 
above, fastener parts 212 are driven by elements best 
seen in figures 7-13 and 15. Fastener parts 212 are 
initially disposed in apertures 242 in holder 240 which 
forms the distal portion of fastener holding part 210. 
A pusher finger 244 extends into the rear of each 
aperture 242. Pusher fingers 244 may be advan- 
tageously interconnected in small groups (e.g. f pairs) 
to reduce the number of separate parts and to stabi- 
lize the individual pusher fingers without creating a 
single large pusher structure that might tend to bind 
In apertures 242. The proximal ends of all of pusher 
fingers 244 are spanned by a single rigid pusher fol- 
lower member 246. Pusher actuator 248 is located on 
the proximal side of follower 246 and is supported by 
cam follower pins 250 which extend Into cam slots 252 
in the side plates 218 of fastener holding part 210. 

The distal end of fastener actuator cable 108 is 
attached to pusher actuator 248. As in the case of 
cable 106, the distal end portion of cable 108 is redi- 
rected approximately 90° by the distal end portion of 
stem 142 from an alignment in shaft assembly 100 
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parallel to axis 1 02 to an alignment in fastener holding 
part 210 parallel to axis 112 in order to reach pusher 
actuator 248. When fastener actuator 70 Is operated 
io puii cabie 106 in the prcxims! direction, the distal 
end of cable 108 pulls down on pusher actuator 248. 5 
As pusher actuator 248 moves down, it is also forced 
to move in the distal direction by cooperation of ele- 
ments 250 and 252 (see Figure 12). The distal motion 
of pusher actuator 248 is imparted to pusher fingers 
244 via pusher follower 246, thereby driving fastener- 10 
parts 212 partly through tissue 12 and into interlocking 
engagement with retainer parts 214 to fasten the tis- 
sue. 

After tissue 12 has been fastened as described 
above, the clamping pressure on the tissue is is 
released by raising clamp actuator 50. Springs 224 
and 226 restore cam plates 260 and frame 280 to their 
initial positions, and spring 234 causes proximal ret- 
raction of alignment pin 230. Accordingly, fastened 
tissue 1 2 is released from the instrument as shown in 20 
Figure 1 3 and the instrument can be removed from the 
surgical site. 

It should be noted that the work required for tissue 
clamping and fastener application is transmitted from 
actuator assembly 20 to fastener applying assembly 25 
200 by proximally movable tension force transmitting 
members 106 and 108 which are both transversely 
and torsionally flexible. The transverse flexibility of 
cables 106 and 108 allows them to be redirected adja- 
cent the distal end of stem 142. It should also be noted 30 
that the path lengths of cables 106 and 108 are sub- 
stantially unaffected by the rotational positions of 
articulations 110 and 140 because each cable is sub- 
stantially coincident with the axis 102 or 1 12 of each 
articulation at the location of that articulation. For 35 
example, cables 106 and 108 are both substantially 
coincident with axis 102 at the point where stem 142 
rotates relative to tube 160. Accordingly, cables 106 
and 108 twist slightly when articulation 140 is oper- 
ated, but the path lengths of cables 106 and 108 do ao 
not change significantly. Similarly, cables 106 and 
108 are both substantially coincident with axis 1 12 at 
the point where fastener holding part 210 is rotatably 
mounted on stem 142. Thus again, operation of articu- 
lation 140 causes cables 106 and 108 to twist slightly 45 
but does not significantly alter the path length of either 
cable. (As used in this context, the term "coincident" 
means that cables 106 and 108 either approximately 
intersect or are approximately coaxial with the speci- 
fied axis at the specified location.) The transverse and so 
torsional flexibility of cables 106 and 108 and the con- 
stant path lengths of those cables facilitate articu- 
lation of the instrument as described above and allow 
operation of the instrument with articulations 110 and 
1 40 at any of their rotational positions. 55 



Claims 

1. A surgical fastener applying apparatus having 
a -proximal actuator assembly (20), a distal fastener 
applying assembly (200) and an intermediate shaft 
assembly (100) connected said actuator assembly 
(20) and said fastener applying assembly (200), the 
fastener appplying assembiy (200) being pivotaJly 
mounted on the distal end of the shaft assembly (100) 
to provide an articulation (110) between the fastener 
applying assembly (200) and the shaft assembly 
(100), which articulation allows relative rotational 
movement between the fastener applying assembly 
(200) and the shaft assembly (10) and perpendicular 
to the lenght direction (1 02) of the shaft about one and 
only one articulation axis (112), the shaft assembly 
(100) being rigid other than at the articulation (110). 

2. Apparatus as claimed in claim 1 characterised 
in that the fastener applying assembly (200) is man- 
ually rotatable relative to the actuator assembiy (20) 
about a longitudinal axis of the shaft assembly (100). 

3. Apparatus as claimed in claim 2, characterised 
by a rotatory coupling between the shaft assembly 
(100) the fastener applying assembly (20), at which is 
provided said manual rotation of the fastener applying 
assembly relative to the actuator assembly. 

4. Apparatus as claimed in claim 3, characterised 
in that said rotatory coupling is provided by a first shaft 
tube (160) rotatably receiving a first articulation (140), 
a second shaft tube (170) keyed to said articulation 
(140) and rotatably mounted on said first tube (160) 
and a rotatable locking ring (190) mounted on said 
first tube (160) beetween said actuator assembly 
(20)and said second tube (170), said locking ring 
(1 90) being rotatable between a first position to permit 
relative rotation between said tubes (160, 170) and a 
second position to reteasably hold said tubes (160, 
170) in locked relation. 

5. Apparatus as set forth in claim 4 further charac- 
terised in having a collar (180) with teeth (1 82) mating 
with teeth (1 76) on said second tube (170) and at least 
one compressible bushing (184) between said collar 
(180) and said locking ring (190) to bias said collar 
into engagement with said second tube (170) in said 
second position of said locking ring (190). 

6. Apparatus as set forth in claim 4, or 5 charac- 
terised in that said locking ring (190) has proximally 
extending teeth (192) for selective reception in 
notches (40a, 40b) of a main body (30) of said 
actuator assembly (20). 

7. Apparatus as claimed in claim 4, 5 or 6 charac- 
terised in that said articulation (110) at the distal end 
of the shaft assembly (100) is arranged between the 
first articulation (140) and the fastener applying 
assembly (200). 

8. Apparatus as claimed in any one of the preced- 
ing claims and characterised by a first detent means 
(116, 174) for releasably retaining the fastener apply- 
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• ing assembly in any one of a plurality of rotational 
positions relative to the shaft assembly. 

9. Apparatus as claimed in claim 8, as dependent 
on daim 7, characterised in that said second articu- 
lation (110) includes a pinion (116) and said second 
tube (1 70) includes a toothed rack (1 74) for engaging 
said pinion in said second position of said locking ring 
(190), the combination of the rack and the pinion con- 
stituting the first detent means. 

10. Apparatus as claimed in any one of the pre- 
ceding claims characterised in that said fastener 
applying assembly (200) includes a fastener holding 
part (210) and an anvil (290) facing said part (210), 
and is further characterised by a first cable (106) 
extending between said actuator assembly (20) and 

. said fastener holding part (210) through said shaft 
assembly (100) for moving said part (210) relative to 
said anvil to clamp tissue therebetween. 

11. Apparatus as claimed in claim 10 character- 
ised in that said fastener holding part (210) includes 
a pusher actuator (248) for expelling fasteners (212) 
from said holding part (210) and in having a second 
cable (108) extending between said actuator assem- 
bly (20) and said pusher actuator (248) through said 
shaft assembly (100) for moving said pusher actuator 
(248) to expel said fasteners (212) to staple tissue 
between said anvil (290) and said holding part (210). 

12. Apparatus as claimed in any one of the pre- 
ceding claims and characterised by a first stop means 
(178, 218) for preventing the fastener applying 
assembly (200) from rotating by more than a predeter- 
mined amount, relative to the shaft assembly (100) 
about said second rotational axis (1 1 2). 

Claims for BE 

1. A surgical fastener applying apparatus having 
a proximal actuator assembly (20), a distal fastener 
applying assembly (200) and an intermediate shaft 
assembly (100) connecting said actuator assembly 
(20) to said fastener applying assembly (200) said 
fastener applying assembly (200) being manually 
rotatable about a longitudinal axis (102) of said shaft 
assembly (100) relative to said actuator assembly 
(20), and characterised in that said fastener applying 
assembly (200) is manually rotatable about a second 
axis (112) perpendicular to said axis (102) of said 
shaft assembly (100). 

2. A surgical fastener applying apparatus as set 
forth In claim 1 characterised in having a first articu- 
lation (140) between said shaft assembly (100) and 
said fastener applying assembly (200) to permit rota- 
tion therebetween solely about said longitudinal axis 
(102). 

3. A surgical fastener applying apparatus as set 
forth in claim 2 characterised in that said shaft assem- 
bly (1 00) includes a first tube (1 60) rotatably receiving 
said articulation (140), a second tube (170) keyed to 



said articulation (140) and rotatably mounted on said 
first tube (160) and a rotatable locking ring (190) 
mounted on said first tube (160) between said 
actuator assembly (20) and said second tube (170), 
5 said locking ring (1 90) being rotatable between a first 
position to permit relative rotation between said tubes 
(160, 170) and a second position to releasaWy hold 
said tubes (1 60, 1 70) in locked relation. 

4. A surgical fastener applying apparatus as set 
10 forth in claim 3 further characterised in having a collar 

(180) with teeth (182) mating with teeth (176) on said 
second tube (170) and at least one compressible 
bushing (1 84) between said collar (180) and said lock- 
ing ring (190) to bias said collar into engagement with 
15 said second tube (1 70) in said second position of said 
locking ring (190). 

5. A surgical fastener applying apparatus as set 
forth in claim 3 characterised in that said locking ring 
(190) has proximally extending teeth (192) for seleo- 

20 tive reception in notches (40a, 40b) of a main body 
(30) of said actuator assembly (20). 

6. A surgical fastener applying apparatus as set 
forth in any one of claims 1 to 5 characterised in hav- 
ing a second articulation (110) between said shaft 

25 assembly (1 00) and said fastener applying assembly 
(200) to permit rotation therebetween solely about 
said second axis (112). 

7. A surgical fastener applying apparatus as set 
forth in claim 6 characterized in that said second 

30 articulation (110) rotatably receives said first articu- 
lation (140). 

8. A surgical fastener applying apparatus as set 
forth in claim 7 characterised in that said second 
articulation (110) includes a pinion (1 16) and saidseo 

35 ond tube (170) includes a toothed rack (174) for 
engaging said pinion in said second position of said 
locking ring (190). 

9. A surgical fastener applying apparatus as set 
forth in claim 1 characterised in that said fastener 

40 applying assembly (200) includes a fastener holding 
part (210) and an anvil (290) facing said part (210), 
and in having a first cable (106) extending between 
said actuator assembly (20) and said fastener holding 
part (21 0) through said shaft assembly (100) for mov- 

45 ing said part (21 0) relative to said anvil to clamp tissue 
therebetween. 

10. A surgical fastener applying apparatus as set 
forth In claim 9 characterised in that said fastener 
holding part (210) Includes a pusher actuator (248) for 

so expelling fasteners (212) from said holding part (21 0) 
and in having a second cable (108) extending bet- 
ween said actuator assembly (20) and said pusher 
actuator (248) through said shaft assembly (100) for 
moving said pusher actuator (248) to expel said fas- 

55 teners (21 2) to staple tissue between said anvil (290) 
and said holding part (210). 

11. Apparatus as claimed in any one of the pre- 
ceding claims and characterised by a first detent 

8 
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means (1 16, 174) for releasably retaining the fastener 
applying assembly (200) in any one of a plurality of 
rotational positions relative to the shaft assembly 
(100). 

12. Apparatus as claimed in any one of the pre- 5 
ceding claims and characterised by a first stop means 
(178, 218) preventing the fastener applying assembly 
(200) from rotating by more than a predetermined 
amount, relative to the shaft assembly (100) about 
said second rotational axis (112). 10 



Revindications 

Revendications (AT, CH, DE, FR, GB, IT, LI, 15 
LU, NL, SE) 

1. Appareil chirurgical pour agrafer, ayant un 
assemblage proximal d'actionnement (20), un assem- 
blage distal d'application d'agrafes (200) et un 20 
assemblage d'un arbre interm6diaire (100) reliant 
ledit assemblage d'actionnement (20) et ledit assem- 
blage d'application d'agrafes (200), ('assemblage 
d'application d'agrafes (200) 6tant monte pivotant a 
Pextr6mit6 distale de P assemblage de Parbre (100) 25 
pour former une articulation (110) entre ('assemblage 
d'application d'agrafes (200) et Passemblage de 
['arbre (100), iaquelle articulation permet un mouve- 
ment relatif en rotation entre Passemblage d'applica- 
tion d'agrafes (200) et Passemblage de Parbre (100) 30 
et perpendiculaire a la direction en longueur (102) de 
Parbre autour d'un et un seul axe d'articulation (112), 
Passemblage de Parbre (1 00) 6tant rigide, sauf a {'arti- 
culation (110). 

2. Appareil selon la revendication 1, caracterise 35 
en ce quei'assemblage d'application d'agrafes (200) 

est rotatrf a la main relativement a ('assemblage 
d'actionnement (20) autour d'un axe longitudinal de 
Passemblage de Parbre (100). 

3. Appareil selon la revendication 2, caracterise 40 
par un accouplement rotatif entre Passemblage de 
Parbre (100) et Passemblage (20) d'application 
d'agrafes, ou est prevue ladite rotation manuelie de 
Passemblage d'application d'agrafes relativement a 
('assemblage d'actionnement. 45 

4. Appareil selon la revendication 3,caracterise 
en ce que ledit accouplement rotatif est forme d'un 
premier tube d'arbre (160) recevant.de maniere rota- 
tive,une premiere articulation (140), d'un second tube 
d'arbre (170), ca!6 sur ladite articulation (140) et 50 
monte rotatif sur ledit premier tube (160)et d'une 
bague rotative de blocage (190) montee sur ledit pre- 
mier tube (160) entre ledit assemblage d'actionne- 
ment (20) et ledit second tube (170), ladite bague de 
blocage (190) etant rotative entre une premiere posi- 55 
tion pour permettre une rotation relative entre lesdits 
tubes (160, 170) et une seconde position pour main- 
tenir liberates lesdits tubes (160, 170) en relation 



bloquee. 

5. Appareil selon la revendication 4, caract6ris6 
de plus par un collier (180) avec des dents (182) 
correspondent a des dents (1 76) sur ledit second tube 
(170) et au moins un manchon compressible (184) 
entre ledit collier (180) et ladite bague de blocage 
(190), pour solllciter ledit collier en engagement avec 
ledit second tube (170) dans ladite seconde position 
de ladite bague de blocage (190). 

6. Appareil selon la revendication 4 ou 5, carac- 
terise en ce que ladite bague de blocage (190) a des 
dents s'etendant de maniere proximate (192) pour 
une reception selective dans des encoches (40a, 
40b) d'un corps principal (30) dudit assemblage 
d'actionnement (20). 

7. Appareil selon la revendication 4, 5 ou 6, carac- 
terise en ce que ladite articulation (110) a Pextremite 
distale de Passemblage de Parbre (100) est agenc6e 
entre la premiere articulation (140) et Passemblage 
(200) d'application d'agrafes. 

8. Appareil selon Pune queiconque des revendi- 
cations precedentes, caracterise par un premier 
moyen de detente (116, 174) pour retenir amovible 
Passemblage d'application d'agrafes dans Pune des 
diverses positions de rotation relativement a Passem- 
blage de Parbre. 

9. Appareil selon la revendication 8, dependant 
de la revendication 7, caracteris6 en ce que ladite 
seconde articulation (110) comprend un pignon (116) 
et ledit second tube (170) comprend une cremaillere 
dentee (174) pour Pengagement dudit pignon dans 
ladite seconde position de ladite bague de blocage 
(190), la combinaison de la crSmaillere et du pignon 
constituant ledit premier moyen d'arret. 

10. Appareil selon Pune queiconque des revendi- 
cations precedentes, caracterise en ce que ledit 
assemblage d'application d'agrafes (200) comprend 
une partie (210) de maintien des agrafes et une 
enclume (290) falsant face a ladite partie (210) et est 
caracterisS de plus par un premier cable (106) qui 
s'etend entre ledit assemblage d'actionnement (20) et 
ladite partie de maintien d'agrafes (210) par Pinterme- 
diaire dudit assemblage de Parbre (100) pour depla- 
cer ladite partie (210) relativement a I 'enclume pour 
bloquer le tissu entre elles. 

11. Appareil selon la revendication 10, caracte- 
rise en ce que ladite partie (210) maintenant les agra- 
fes comporte un moyen d'actionnement (248) a 
poussoir pour expulser des agrafes (212) de ladite 
partie de maintien (210)' et en ce qu'elle a un second 
cable (108) qui s'etend entre ledit assemblage 
d'actionnement (20) et ledit moyen d'actionnement a 
poussoir (248) par Pintermedialre dudit assemblage 
de Parbre (100) pour deplacerJedit moyen d'actionne- 
ment a poussoir (248) et expulser lesdites agrafes 
(212) pour agrafer le tissu entre ladite enclume (290) 
et ladite partie de maintien (210). 

12. Appareil selon Pune queiconque des revendi- 



9 



17 



EP 0 216 532 B1 



18 



cations pr6c6dentes, caracterisa par un premier 
moyen d'arrat (178, 218) pour empecher i'assem- 
blage (200) d'application d'agrafes de tourner de plus 
d'une quantita pr6d6termln6e relativement a I'assem- 
blage de I'arbre (100) autour dudltsecond axe de rota- s 
tion(112). 

Revendications. (BE) 

1. Apparell chlrurgical pour agrafer, ayant un 10 
assemblage proximal d'actionnement (20), un assem- 
blage distal d'application d'agrafes (200) et un 
assemblage d'un arbre intermadiaire (100) reliant 
ledit assemblage d'actionnement (20) audit assem- 
blage d'application d'agrafes (200), ledit assemblage is 
d'application d'agrafes (200) pouvant etre tournS a fa 
main autour d'un axe longitudinal (102) dudit assem- 
blage de I'arbre (100) relativement audit assemblage 
d'actionnement (20), et caract<§ris6 en ce que ledit 
assemblage d'application d'agrafes (200) peut Stre 20 
toum6 a la main autour d'un second axe (1 12) perpen- 
diculaire audit axe (102) dudit assemblage de i'arbre 
(100). 

2. Apparell chlrurgical pour agrafer selon ia 
revendicatlon 1 , caract6ris6 en ce qu'il a une premiere 25 
articulation (140) entre ledit assemblage de I'arbre 
(100) et ledit assemblage d'application d'agrafes 
(200) pour permettre fa rotation entre eux, unique- 
ment autour dudit axe longitudinal (102). 

3. Apparell chlrurgical pour agrafer selon la 30 
revendicatlon 2, caractens6 en ce que ledit assem- 
blage de Tarbre (100) comprend un premier tube 
(160) recevant, de maniere rotative, ladlte articulation 
(140), un second tube (170) ca!6 sur ladlte articulation 
(140) et monte rotatif sur ledit premier tube (160) et 35 
une bague rotative de blocage (190) montee sur ledit 
premier tube (160) entre ledit assemblage d'actionne- 
ment (20) et ledit second tube (170), ladlte bague de 
blocage (190) 6tant rotative entre une premiere posi- 
tion pour permettre une premiere rotation relative 40 
entre lesdits tubes (160, 170) etune seconde position 

pour maintenir de maniere libSrable lesdits tubes 
(160, 170) en relation bloquee. 

4. Appareil chlrurgical pour agrafer selon fa 
revendicatlon 3, caracterisS de plus en ce qu'if a un 45 
cof!ler(180) avecdes dents (182) correspondent avec 

des dents (176) sur ledit second tube (170) et au 
moins un manchon compressible (184) entre ledit col- 
lier (180) et ladlte bague de blocage (190) pour solli- 
citer ledit collier en engagement avec ledit second so 
tube (170) dans ladlte seconde position de ladite 
bague de blocage (190). 

5. Appareil chlrurgical pour agrafer selon la 
revendicatlon 3 f caracteris6 en ce que ladite bague de 
blocage (190) a des dents (192) s'atendant de 55 
maniere proximate pour une r6ceptlon selective dans 

des encoches (40a, 40b) d'un corps principal (30) 
dudit moyen d'actionnement (20). 



6. Appareil chirurgical pour agrafer selon I'une 
quelconque des revendications 1 a 5, caracteris6 en 
ce qu'il a une seconde articulation (110) entre ledit 
assemblage de I'arbre (100) et ledit assemblage 
d'application d'agrafes (200) pour permettre la rota- 
tion unfquement autour dudit second axe (1 12). 

7. Appareil chirurgical pour agrafer selon la 
revendicatlon 6, caract6ris6 en ce que ladite seconde 
articulation (110) recoit, de maniere rotative, ladite 
premiere articulation (140). 

8. Appareil chirurgical pour agrafer selon la 
revendication 7, caract6rls6 en ce que ladite seconde 
articulation (110) comprend un pignon (116) et ledit 
second tube (170) comprend une cr6mailfere dent6e 
(174) pour engager ledit pignon dans ladite seconde 
position de ladite bague de blocage (190). 

9. Appareil chirurgical pour agrafer selon la 
revendication 1, caract6ris6 en ce que ledit assem- 
blage d'application d'agrafes (200) comprend une 
partie de maintien d'agrafes (210) et une encfume 
(290) faisantface a ladite partie (210) et en ce qu'il a 
un premier cable (106) qui s'etend entre ledit assem- 
blage d'actionnement (20) et ladite partie de maintien 
d'agrafes (210) a travers ledit assemblage de I'arbre 
(100) pour dapiacer ladite partie (210) relativement a 
ladite endume pour bioquer le tlssu entre efles. 

10. Appareil chirurgical pour agrafer selon la 
revendication 9, caract6ris6 en ce que ladite partie 
(210) de maintien d'agrafes comporte un moyen 
d'actionnement a poussofr (248) pour expulser des 
agrafes (212) de ladite partie de maintien (210) et en 
ce qu'if a un second cable (108) qui s'&end entre fedit 
assemblage d'actionnement (20) et ledit moyen 
d'actionnement a poussoir (248) a travers ledit 
assemblage de I'arbre (100) pour dSplacer ledit 
moyen d'actionnement a poussoir (248) et expulser 
lesdites agrafes (212) pour agrafer le tissu entre ladite 
enclume (290) et ladite partie de maintien (210). 

1 1 . Appareil selon I'une quelconque des revendi- 
cations pr6c6dentes et caract6rls§ par un premier 
moyen de datente (1 1 6, 1 74) pour retenir de maniare 
amovible I'assemblage d'application d'agrafes (200) 
a I'une d'un certain nombre de positions en rotation 
relativement a I'assemblage de I'arbre (100). 

12. Appareil selon I'une quelconque des revendi- 
cations prec6dentes et caracte>is6 par un premier 
moyen d'arrat (178, 218) pour empficher I'assem- 
blage d'application d'agrafes (200) de tourner de plus 
d'une quantite pr6d6termin6e,relativement a I'assem- 
blage de I'arbre (100), autour dudit second axe de 
rotation (112). 
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AnsprOche 

Patentanspruche. (AT, CH, DE, FR, GB, IT, 
LI, LU, NL, SI) 

5 

1. Vorrichtung zum Anbringen von chiairglschen 
Klammern mit einer nahellegenden stellorganbauein- 
heit (20), elnerfemlfegenden Bauelnhelt zum Anbrin- 
gen der Klammern (200) und einem 
dazwischenlieg enden Schaft (1 00), welcher die Stel- 1 o 
lorganbauelnheit (20) und die Baueinheit zum Anbrin- 
gen der Klammern (200) miteinander verbindet, 
wobei die Baueinheit zum Anbringen der Klammern 
(200) drehbar urn das entfernt liegende Ende des 
Schafts (100) angeordnet ist, indem eine Geienkver- is 
bindung (110) zwischen der Baueinheit zum Anbrin- 
gen der Klammern (200) und der 
Stellorganbaueinheft (100) gebiidet ist, wobei die 
Gelenkverbindung eine relative Drehbewegung zwi- 
schen der Baueinheit zum Anbringen der Klammern 20 
(200) und der Stellorganbaueinheit (100) und senk- 
recht zur LSngsrichtung (102) des Schafts urn eine 

und nur eine Gelenkverbindungsachse (112) ermdg- 
licht, wahrend der Schaft (100) abgesehen von der 
Gelenkverbindung (110) stair ist 25 

2. Vorrichtung nach Anspruch 1, dadurch 
gekennzeichnet daft die Baueinheit zum Anbringen 
der Klammern (200) von Hand relativ zur Stellorgan- 
baueinheit (20) urn eine Langsachse des Schafts 
(100) drehbar ist 30 

3. Vorrichtung nach Anspruch 2, gekennzeichnet 
durch eine Drehkuppiung zwischen dem Schaft (100) 
und der Baueinheit zum Anbringen der Klammern 
(20), an welcher die handbetatigte Drehbewegung 

der Baueinheit zum Anbringen der Klammern relativ 35 
zur Stellorganbaueinheit erfolgt 

4. Vorrichtung nach Anspruch 3, dadurch 
gekennzeichnet, daft die Drehkuppiung durch ein 
erstes Schaftrohr (160) verwirklicht wird, welches 
drehbar eine erste Gelenkverbindung (140) auf- 40 
nimmt, daft ein zweites Schaftrohr (170) mit der 
Gelenkverbindung (140) verkeiit ist und drehbar auf 
dem ersten Rohr (160) montiert ist und dad ein dreh- 
barer Verschluftring (190) auf dem ersten Rohr (160) 
zwischen der Stellorganbaueinheit (20) und dem 45 
zweiten Rohr (170) montiert ist, wobei der Verschluft- 

ring (190) zwischen einer ersten Position, in welcher 
er eine relative Verdrehung zwischen den Rohren 
(160, 170) ermSglicht, und einer zweiten Position 
drehbar ist, in welcher er die Rohre (160, 1 70) Idsbar so 
gegeneinander verriegelt halt. 

5. Vorrichtung nach Anspruch 4, weiter dadurch 
gekennzeichnet, dad sie einen Kragen (1 80) mitZ3h- 
nen (182) aufweist, welche mitZShnen (176) auf dem 
zweiten Rohr (170) In Eingriff gehen, und daft zumin- 55 
dest eine kompressible HGise (184) zwischen dem 
Kragen (180) und dem Verschlu&ring (190) angeord- 
net ist, urn den Kragen in der zweiten Position des 



Verschluftrings (190) in Eingriff mit dem zweiten Rohr 
(170) zu bringen. 

6. Vorrichtung nach Anspruch 4 oder 5, dadurch 
gekennzeichnet, dsftder Verschluftring (190). dicht 
proximal erstreckende Zdhne (192) zur selektiven 
Auf nahme in Ausnehmungen (40a, 40b) eines Grund- 
korpers (30) der Stellorganbaueinheit (20) aufweist 

7. Vorrichtung nach einem der Anspruche 4, 5 
oder 6, dadurch gekennzeichnet, daft die Gelenkver- 
bindung (110) am fernliegenden Ende des Schafts 
(100) zwischen der ersten Gelenkverbindung (140) 
und der Baueinheit zum Anbringen der Klammern 
(200) angeordnet ist 

8. Vorrichtung nach einem der vorangehenden 
AnsprOche, gekennzeichnet durch eine erste einrflck- 
bare Arretierung (116, 174) zum ISsbaren Festhalten 
der Baueinheit zum Anbringen der Klammern in einer 
von einer VielzahJ von Positionen, die im VerhSltnis 
zum Schaft verdreht sind. 

9. Vorrichtung nach Anspruch 8, sowelt er von 
Anspruch 7 abhangig ist, dadurch gekennzeichnet 
daft die zweite Gelenkverbindung (110) ein Ritzel 
(116) und das zweite Rohr (170) eine Zahnstange 
(174) zum Eingriff mit dem Ritzel In der zweiten Posi- 
tion des Verschluftrings (1 90) umfaftt wobei die Konv 
bination der Zahnstange und des Ritzels die erste 
Arretierung bildet 

10. Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet daft die 
Baueinheit zum Anbringen der Klammern (200) ein 
Klammernhaltetefl (210) und ein Amboft (290), wel- 
ches diesem Teil (210) gegenOberilegt aufweist und 
weiterhin gekennzeichnet durch ein erstes Kabel 
(106), welches sich zwischen der Stellorganeinheit 
(20) und dem Klammern haltetell (210) durch den 
Schaft (1 00) erstreckt, urn das Teil (1 1 0) im VerhSltnis 
zu dem Am boll zu bewegen, um Gewebe dazwischen 
zu klammern. 

11. Vorrichtung nach Anspruch 10, dadurch 
gekennzeichnet daft die Klammern halte vorrichtung 
(210) ein Ausstofterstellorgan (248) zum Ausstoften 
der Klammern (212) aus dem HaiteteO (210) umfaftt 
und daft sie ein zweites Kabel (1 08) aufweist welches 
sich zwischen der Stellorganbaueinheit (20) und dem 
Ausstofterstellorgan (248) durch den Schaft (100) 
erstreckt, um das Ausstofterstellorgan (248) derart zu 
bewegen, daft es die Klammem (212) ausstfiftt um 
Gewebe zwischen dem Amboft (290) und dem Halte- 
tell (210) zu heften. 

12. Vorrichtung nach einem der vorangehenden 
Anspruche, gekennzeichnet durch ein erstes Stopteil 
(178, 218), welches die Baueinheit zum Anbringen 
der Klammern (200) an einer grtifteren Drehbewe- 
gung als voherbestimmt relativ zum Schaft (100) um 
die zweite Rotationsachse (112) hindert 
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Patentanspruche fur BE 

1. Vorrichtung zum Anbringen von chirurgischen 
Klammern mit einer naheliegendenStellorganbauein- 
heft (20), einer fernliegenden Baueinheit zum Anbrin- s 
gen der Klammern (200) und einem 
dazwischenliegenden Schaft (100), welcher die Stel- 
lorganbaueinheit (20) und die Baueinheitzum Anbrin- 
gen der Klammern (200) miteinander verbindet, 
wobei die Baueinheit zum Anbringen der Klammern 10 
(200) von Hand urn eine ISngsgestreckte Achse (1 02) 
des Schafts (100) von Hand relativ zu der Stellorgan- 
baueinheit (20) drehbar 1st, dadurch gekennzeichnet, 
dafi die Baueinheit zum Anbringen der Klammern 
(200) von Hand urn eine zweite Achse (1 12), welche 15 
senkrechtzu der Achse (102) des Schafts (100) stent, 
drehbar 1st 

2. Vorrichtung zum Anbringen von chirurgischen 
Klammern nach Anspruch 1, dadurch gekennzeich- 
net, dad er eine erste Gelenkverbindung (140) zwi- 20 
schen dem Schaft (100) und der Baueinheit zum 
Anbringen der Klammern (200) derart aufweist, dafi 
eine Drehbewegung zwischen diesen nur urn die 
langsgerichtete Achse (102) moglich 1st 

3. Vorrichtung zum Anbringen von chirurgischen 25 
Klammern nach Anspruch 2, dadurch gekennzeich- 
net, dafi der Schaft ein erstes Rohr (160) aufweist, 
welches drehbar eine erste Gelenkverbindung (140) 
aufhlmmt und dafi ein zweites Rohr (170) mit der 
Gelenkverbindung (140) verkeilt ist und drehbar auf 30 
dem ersten Rohr (160) montiert ist und daft ein dreh- 
barer Verschlufiring (190) auf dem ersten Rohr (160) 
zwischen der Stellorganelnheit (20) und dem zweiten 
Rohr (170) montiert ist, wobei der Verschlufiring (190) 
zwischen einer ersten Position, in welcher er eine 36 
relative Verdrehung zwischen den Rohren (160, 170) 
eimogficht und einer zweiten Position drehbar ist, in 
welcher er die Rohre (160, 170) losbar gegenein- 
anderverriegelthalt 

4. Vorrichtung zum Anbringen von chirurgischen 40 
Klammern nach Anspruch 3, dadurch gekennzeich- 
net, dafi sie einen Kragen (180) mitZahnen (1 82) auf- 
weist, welche mitZahnen (176) auf dem zweiten Rohr 
(170) in Eingriff gehen, und dafi zumindest eine kom- 
pressible Hulse (184) zwischen dem Kragen (180) 45 
und dem Verschlufiring (190) angeordnet ist, urn den 
Kragen in der zweiten Position des Verschlufirings 
(190) in Eingriff mit dem zweiten Rohr (170) zu brin- 

gen. 

5. Vorrichtung zum Anbringen von chirurgischen so 
Klammern nach Anspruch 3, dadurch gekennzeich- 
net, dafi der Verschlufiring (190) sich dicht proximal 
erstreckende Zihne (192) zur selektiven Aufnahme in 
Ausnehmungen (40 a, 40 b) eines Grundkarpers (30) 

der Stellonganbaueinheit (20) aufweist 55 

6. Vorrichtung zum Anbringen von chirurgischen 
Klammern nach einem der AnsprOche 1 bis 6, 
dadurch gekennzeichnet, dafi er eine zweite Gelenk- 



verbindung (110) zwischen dem Schaft (100) und der 
Baueinheitzum Anbringen der Klammern (200) derart 
aufweist, dafi zwischen diesen nur eine Drehbewe- 
gung urn die zweite Achse (112) emiSglicht ist. 

7. Vorrichtung zum Anbringen von chirurgischen 
Klammern nach Anspruch 6, dadurch gekennzeich- 
net, dafi die zweite Gelenkverbindung (1 10) die erste 
Gelenkverbindung (140) drehbar aufnimmt 

8. Vorrichtung zum Anbringen von chiruipischen 
Klammern nach Anspruch 7, dadurch gekennzeich- 
net, dafi die zweite Gelenkverbindung (1 10) ein Ritzel 
(116) und das zweite Rohr (170) eine Zahnstange 
(174) zum Eingriff mit dem Ritzel in der zweiten Posi- 
tion des Verschlufirings umfafit 

9. Vorrichtung zum Anbringen von chirurgischen 
Klammern nach Anspruch 1, dadurch gekennzeich- 
net, dafi die Baueinheit zum Anbringen von Klam- 
mern (200) ein Klammernhalteteil (210) und ein 
Ambofi (290), welches diesem Teil (210) gegenuber- 
Hegt, aufweist und weiterhin gekennzeichnet durch 
ein erstes Kabel (106), welches sich zwischen der 
Stellorganeinheit (20) und dem Klammernhalteteil 
(210) durch den Schaft (100) erstreckt, urn das Teil 
(110) im Verhaltnis zu dem Ambofi zu bewegen, urn 
Gewebe dazwlschen zu klammern. 

10. Vorrichtung zum Anbringen von chirurgi- 
schen Wammem nach Anspruch 9, dadurch gekenn- 
zeichnet, dafi das Klammernhalteteil (210) ein 
Ausstofiersteiiorgan (248) zum Ausstofien der Klam- 
mern (212) aus dem Halteteii (210) umfafit und dafi 
sie ein zweites Kabel (108) aufweist, welches sich 
zwischen der Stellorganbaueinheit (20) und dem Aus- 
stofiersteiiorgan (248) durch den Schaft (100) 
erstreckt, urn das Ausstofiersteiiorgan (248) derartzu 
bewegen, dafi es die Klammern (212) ausstdftt, urn 
Gewebe zwischen dem Ambofi (290) und dem Halte- 
teii (210) zu heften. 

11. Vorrichtung nach einem der vorangehenden 
Anspruche, gekennzeichnet durch eine erste einruck- 
bare Arretierung (116, 174) zum losbaren Festhalten 
der Baueinheit zum Anbringen der Klammern (200) in 
einer von einer Vielzahl von Positionen, die im Ver- 
haltnis zum Schaft (100) verdreht slnd. 

12. Vorrichtung nach einem der vorangehenden 
Anspruche, gekennzeichnet durch ein erstes Stopteil 
(178, 218), welches die Baueinheit zum Anbringen 
der Klammern (200) an einer grSBeren Drehbewe- 
gung als vorherbestimmt relativ zum Schaft (100) urn 
die zweite Rotationsachse (112) hindert 



12 




14 




18 



EP 0 216 532 B1 




19 



EP 0 216 532 B1 




EP 0 216 532 B1 



3. 




28D 



21 



EP 0 216 532 B1 



n 



7&L 



14 




22 




EP 0 216 532 B1 




23 




24 




25 




EP 0 216 532 B1 




27 



EP 0 216 532 B1 




EP 0 216 532 B1 





32 



This Page is Inserted 6y'#W-Indexing and Scanning 
Operations and is not part of the Official Record 




BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



UT FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




